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Red fluorescence of Sample 1: NIPA gel with 5mg SP-allylamide 
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Spiropyran switching cycles in gel sample 1 
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VIS k-ohms 
% aggregation Trial 1 
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LCST measurements on Sample 1 polvNIPA-SP ael 
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Control of gei aggregation using light near the LCST 
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Green fluorescence at different distances from gel 
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Fluorescence images of PolyNIPA-spiro gel in ~L2 mm dia. tube filled with water. 
The gel had been soaked in 6 |iM green fluorescent protein (GFP) solution for 30 min. 
At ~33°C, the gel could be switched between aggregated form (VIS light) and hydrated 
form (UV light) for 2 cycles. After that the photoswitching stopped, and the spiropyran 
could not be "closed" with VIS light. Possibly, the GFP is reacting with the open form of 
spiropyran over time and preventing it from being closed with light. - 
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0.4 g NIP A, 0.006 g spiropyran and BIS 0.0 13g into 25 ml DI water. The reaction was 
_ taken at temperature at 70 °C under N 2 gas for 4 hours. ( This reaction was under UV 
light) (~470nm23°C) 



Sample 4. 

5% NIPA and 0.3% Bis with 1.35 mg spiropyran gel. 

— Sample 5. 

- 5% NIPA with 0.3 % Bis Gel. 



Sample 1. (10-14-03) 

0.6 g NIPA, 0.006 g spiropyran and BIS 0.013g into 25 ml DI water. The reaction was 
— " taken at temperature at 70 °C under N 2 gas for 4 hours. Particle size( -650 nm at 23 °Q" 

Sample 2. 

0.4 g NIPA, 0.006 g spiropyran and BIS 0.0 13g into 25 ml DI water. The reaction was 
— taken at temperature at 70 °C under N 2 gas for 4 hours. (~ 550 nm 23 °C) 

Sample 3. - 
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Particles under VIS irradiation 
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290 nm detection of neutral marker N,N-dimethylformamide 
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1 . Biodegradability: NIPAAm-based polymers are toxic polymers that are non- 
: — biodegradable. They do not form biocompatible or pharmacologically inactive 

products. An obvious limitation of the normal PNIPAAm hydrogel is its poor 
~ : : mechanical property in a highly swollen state when used as a drug delivery 

______ device. Because of its non-biodegradable nature, surgical removal after drug 

release is desirable. 

L__ 2. Water content: Hydrogels may absorb upto thousands of times their dry weight in 

water. 

— — 3. Pore size: Labeled molecular probes of a range of molecular weights (MWs) or 

molecular sizes are used to probe pore sizes in hydrogels. Fluorescein-labeled 
_ ___ dextrans are usually used. 
4. Volume change: Some hydrogels can reversibly swell or shrink up to 1000 times 

in volume in response to thermal, pH, and electrically driven stimulii. 
5. Charged particles: It has been demonstrated that particles with a diameter up to 10 

^m are able to penetrate into the annexes of the skin, i.e. sweat and sebaceous 

glands and hair follicles (Rolland et aL, 1993). The accumulation of triptorelin 

loaded nanoparticles could create a triptorelin reservoir into the skin. From this 

reservoir the drug could slowly be released to reach the systemic circulation, 
: generating appropriate plasmatic levels for long time periods. Charged particles 

are fine for dermal application, however, positively charged surfaces exposed to 
blood may cause adverse reactions with platlets. Cationic polymers form 

complexes with anionic DNA and can be used as non-viral vectors for gene 

therapy. 

6. Advantage of responsive nanoparticles: Very quick response to stimulii as 

compared to polymer membranes. 
7. What can be encapsulated :~ Drugs - Vitamin B 12, heparin on the usrface of 

blood contacting devices, insulin, interferon, anti- 
glaucoma epinephrine 

Dyes - Methylene blue, 

Enzymes - Immobilized asparaginase 

Antibodies - rabbit IgG 

DNA - reversible cationic gels permit endocytosis 
followed by intracellular release 
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PHOTORESPONSrVE METHOD AND APPARATUS FOR DRUG DELIVERY 
We claim: 

1. A method for the transdermal delivery of a compound, comprising: 

using a nanogel as a transport vehicle for a compound, wherein the compound is 

associated with the nanogel during exposure to ultraviolet light; 

exposing the nanogel associated with the compound to the dermis of an animal 

while the nanogel is exposed to ultraviolet light, wherein the nanogel penetrates a dermal 

layer; and 

removing the ultraviolet light, wherein the exposure of the nanogel to visible light 
dissociates the compound from the nanogel, wherein the compound is release in a 
subdermal layer. 
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